Investigation of the explosive properties of gas and gasoline vapor mixtures by Allen, Frank Gilbert

^ HK
^ Nt- *
* 4 4 ^
I*-
^
^i" * * >^
4 n^^-i-'^-i
^ 4- , 1^
^ • ^"-^
It:-.
,
i
#
jfcarning nub ii'uboi.
LIBRARY
I University of Illinois. |
CLASS. BOOK. VOLUME.
Accession No.
^
" 4* ^
-.i^.
-j^.
-4
* •4'^ *
# ^
'i<
+
^ i-: +
"i-
''^ ^f-
4i ^
-4
-k *tr- •'^ «^
^ -* -i '4^ 'i^
'f'
^ ^ ^^^^^^^^^ ^4^-4
4 4 1^ - if^
'
^ * * -*
^ 'Tj^ ^
4.-^^-^^ ^^^^4.^ 4^4.^4.-^
-4 ^ ^ ^ 4 ' 4. ^ ^ ^ ^
4. ^^>. 4^^^^^^ ^^^^^ #0,4.
^ ^ -4- 4 4 4^ + 4 ^ i^-^ ^
4 p ' 4 - ^ 4 ^ ^ ^4
^ ^ ^ ^ ^ ^ 4. ^ ^ ^ 4- i|k -4 ; ^
^ ^ 4'Jt^-^4"W^4 4' 4-^-^^ 4 4^^"^
4. ^ ^ ^ 4. ^ 4 4i-^-4r^-~ ^"1^ 4 4. ^ 4
^ ^ ^ 1^--^- ^ ^ ,94^r* ^ ^^^.-;4 ^ 1^
^^^.^4^^^4,-~4 4 4 , ^
^ ^ ^ Hfe--^ ^ ^ ^ ^ ^ i^~r74'
-^^ -4. ^^^^-^^^i^^i(»,4^ ~4^^
. ^ . ^^-'-4 if. ^ ^ ' 4^ ^ 4 . ^ ^ 4^-*
- 4 - > s4 >i' --4.- ^
4 . ^ *^~4 --^ ^ 4e ^ 4 4 -^-^
^ 4. ^ . %--t4^- 4- ^ 1K 1- ^ -4 4. 4 ^ ^
* ^ ^ ^^-1^^ 4 .^^i^ ^^#^-4^
^4. 4. 4 4k 4^^^ 4^ ^4^ -4 4, 4. ^4 4.
^ ^4^4.4.11^4^^ + 41^ ^ 4- ^ ^
4.^' 4, 4 ^ 4 -4^ ^
-4^'^^y4
«3K =*t •jt'- ^
4 -4^ 4- ^
.>t if;.

Investigation of the Explosive
.
Properties of Gas
Gasoline Vapor Mixtures
. . BY . .
FRANK GILBERT ALLEN
THESIS
FOR THE DEGREE OF BACHELOR OF SCIENCE IN
MECHANICAL ENGINEERING
IN THE
COLLEGE OF ENGINEERING
OF THE
UNIVERSITY OF ILLINOIS
PRESENTED JUNE, 1901

UNIVERSITY OF ILLINOIS
May 31, 1901
THIS IS TO CEKTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
Prank Gilbert Alien
ENTITL,ED Investigation of the Explosive Properties of Gas and
Gasoline Vapor Mixtui-es
IS APPROVED BY ME A^ FULFILLING THIS PART OF THE REQUIREMENTS FOR THE DEGREE
OF Bachelpr of S.c.ienoe in MeGlianipal
HEAD OF DEPARTMENT OF Meohanioal "Rngineeringi
>
V

-22>-l.<L-i?-z--^ ^-^U-^U^-l^.^yitt^jL^ -^^^^^^«£-^l-^<x^Le-<2_ .
t
-J
46828
Digitized by the Internet Archive
in 2013
http://archive.org/details/investigationofeOOalle


v3,
•3. ^
-;^^'-^-£^,-i2-^>tx^^ ^-i-£-<2-<?-l<s^^t'*^. -ta^^c^Lta..yt^^Xy€ZL^ -^5—'



f y? ^ _ ^
--t-^^'i'L^— ^^!^:?-r-t^-i-<.,<?^

^—
^^l^^^^ ,--2^^ --^^5^^ ^^^[^^
y

7.
.--^-'T^.^^-cz- ,^^^^^^£,-^^-<_- ^yL^-^^-t-^^^^^^i^ ^l,^^
^.^e^^i^^C^U-C^'
^
^^^C^^&A^ ^^£i^^lZ^^-L^ ^<2^^Z^A.yU^^
"^^^'^^^i^^^Ji^ ^.y^-^^^-C^^ ,

3,
-^^^^^^-T^-t'"-^
—t-t^^C-^TT,^ ^-t-^ --2^n>--C_-^<^ ^-l-^^^^l.^^*^
-'t:^Z-'Z!^>l^ ,
-^.i<.-<2-
.--i£^^<.^ ,<2--2.-<>t--;j^^



^^C^^^ C2^^c^^U>-€_ -^^l^e.^^^ ^^^^ ^^^^

^^^^^^^^^ ^^^^^iu-lt_^ .-l^'-i^d'^t.£^T.^ty<..£^i^t^

d-^g-^LjCa^ ^,yir'^^-'/zZ/u^''<-c^^^^^.^.tn^t^

' o.
TC^Z^X— ^:^t3u£^ ^^^^,.x^-eyt.-^-^ (L£yt^ -^i^^-^^lJL^
yiyCe^^^c^U^^y^ .^^^^^-^^^zS-* '^2'^yc,-g:i^.^^y^yi^^ .y^yLc^^.y^.^HytAJ^ ^r^^-^^^^^t-^^-^^tA^
-A^^^.
^^iy^-A^
--z-i-t— ^^/^,-z^i.^?lx_- ^^^^Ct^o-^^u^i^-'i^^^ ^—assi-ct- .^-t^^^t^

^^'T^^y-Tpt-^a --^^^v^Lc^A- .^^^t^-^^£^tyr^ Z^^Z^^^<2^

i\

-^-<2y^^'iU.-^^^''^-^ —i^z-n^^iX^ 2^^-^^ .,-^^^=1^
^^^^
d-^^-ifi^^^ ^^^^t-^,-^>-t^^.iU->t_- ^^^.^^z^C^
-^2^^.^^ ^^i^^^i^l^-^f-^

n^7.

-^^-^.^-i^ .-^^Z^^^^-^S^ ,.^^<^<--a_^ <^1.<A-'1,*!5'^<2_ ^^C^^ia-^<1£^

,^^^yL^<^^^^^ ---z-'^,..'^.-'-^^-'L^ .^<2.^^^.ir-T.-<j—'^^ J^^^I^^^^e-^--*— ^—^5^-^^-£-<2_- ^^^l,,-^:^e_.
^^^^^^^^
.^^K-^C^^^^^^^^ccAJL ^.^1^C..^L^CL<^ ^

/ r
Z>;^^^^ -"T-^l^-^^^^^ ^^t^^t^L^^^^l^^ ^^^<<2-A£2^



5P
0)
I
i
to
\
\
o
no
y3aj ^ONnOcJ (39nv9j =i^n'5S3^c:/ wnc^xvw
\
\
loco
EUGENE
UJ_I
CO.. CHICAGO.
O
no
\
; IJ.i I .

\
\
\
\
\
\
CM
\
\
\
\
o
*0
CO
\
CUGCNC
; I i i I
I i I
CO., CHICAGO.

1:
\
\
,0)
\
ST) 54
d3cj QONnoa/ ' (39nv9) 3,ynsQ^<^a/
\
(0
L
CUG
0(/)
CO
"'illliiiillllllil!rilliliiiiiillli;lliiiiliii;l
* CO.. CHICAGO.
liiilii hiiil

i
f|j 1 1 !ui4-|.! 1 1
1
i|Li-|-i-m|i-!-i-i-ftUJ-|iui f-i 1 u|U4-L|-im|-ii;i-|-iii-i-|-i 111 1 1 i i i p 1 1 1 1
1
i i
i
(
i m { 1 1 1 j|LM4-|i4-iij;!Ji4J-Ma|j-m|4fUfi-i-!-H44X|j
p.
o
' '
' '
i I i
GEN CO., CHICAGO.

,ri !!|-MJ|jil!-}) i! li}!|llf l-U-l |.| 11).! I
!
! )4-}J-|^4-|-Wf!4-l 1 1 1 1 l-l4|iUfi4-14|4 M t-|i H||i44^M-M^j:'-|if)-
{
I
I I I
ft;
I
\
\
\
\
\
\
_J
•0
I
to
UJ
<;> u)
«M 0)
• " 1 1 1 i ' ! I " " ' " I ' i I 1 1 i-i-i4-hti4 li-ti I i-l 1 1 i I l.i4^-i-4-i+-|]-H7Uni-i4ii-h. hit i I n-l-l-i i l4-iti1 i-.-|-rT4-rrr4rH-tltrt : h : , ,4 n i i-h-irrl
e GEN CO.. CHICAGO.

^7,
||il|IIIHIUl | U!!
|
U|J||| Tmrnrr
1
1 IJ ! [l.!U| ! I! ' ! ! M !
-|
! 1
1
1
1
1 1 1 1 ! 1
1
1 111 ! p-Ulfl! U
^
1 1 1 Ij ! . ' t^J ! ! ' [^-l I !4 I If 1 1 III t| IJ.U-j-U ! 1 1
k I/)
(T) - ;s.
c/) (ij
^
k
k k ^-
O lij K
k
1
'l
^
I
^
!
o
o o
o
\
I
-lilllil
OO.. CHICAGO.
n
I
5:
1 1 1 1 1 1 n -trf i i t i i i t f j]H h^-rl H-H ii hi t i-h-rM frt-M-ttitHm i I ; i i i I t it 1 1 i ! i r I M 1 1
1
Tim 1 i I "I I I1 i I i p I ; i 1 1 [ i : i i I i irri



?1 /! I ' li \ -\ mi I ! 1
1
1 f lUi-l 1!
! !
I
! I
! 1 1
1-
! 1
1
f 1 1 M 1
1
1 ' H -"-1-1- ! ^ '-
'
-
1
"
' M ' ' | ^ ^ '-'-f
i
'
-U-l ! ^ ' | M I I j 1JJH-U -I-! [ 1 1 1 1-} lii-M-l-iUfiLi-H 1 1 1 i||4-!4^-14
m
1
^ "J ^
^ ^ rT
^ ^ ^ Q
to
CD
CO
2
\
\
\
k
\
\
k
^
I
U^k
Hi
^
k
01
^ \
\
lijilll. iLLL
ETZaCN CO.. CHICAGO.
I
I
1^
?k
{S3V> -SyiTS 'SSiJd
,
^VKfr^ „ , H-Hffl

gUj-L^III-l- IXIJ I ! 1
1
!
I
l - l 1 1
!
! 4 ! I fM ! 1 l-M I !-{ 1 1 1 1 |.l m
I
! J 1
1
1
1 ! ' 1
1
1
! I !
1
1 ! I H 1 1
!
!
I
1 1 ! !
I
L
! (1 jJ LLL|JJ4X|-l-im ! I ! 1
j
I Uif! I !-l 1 1 Ifl p III | -III ! [ 1 1 U-| 1
CO
9c
^ ^ J:
\
\
\
\
05
^
CO
Jo ^ CV) 8^
1v
CO
CO
CL
<i Q * 5
O
T
irftttii

3L
«J 5 ill ^ "
CO

JO-
p7 1-j ! -l! ! |MI I| "l ' ;JU-in!J. I JJjJll 1 1 1 LI! 1 1 ' I ! I ! : ! 1 1 !
!
!
!
I
! ! !
1
1
! ! I ! iJfUJ 1 j
!
'
I
IjiUijl IIJ ) !l ! ! |I!4 Ij U-U fl-U l|lUj^--|-
^^^^^
^^^^^
lis-
^^^^ v'-
-r^.^ ' '
'
CO .
to
liit-tr
"i"
5V>
\
CO.. CHICAGO.

^Zt^V-iT^ O-^Z^..^^^ .^-^-c^ ^^^^^L.^JL^ ^^i^,^
..^'2,'^-t..-<.^^,(i.x^ ^;^^^'^>^2-e..<.<:X^^ ^^O-^^ --^z^-^t^^^^A^ <2^^ii>t.t!>^ -^^'-2-^-c^ ^^t„^-i.,t^

.--^t^ ^^^;^(^.4^'th^^--t^^ ^"-^r^ ^^^^^^ ^
-"•"^^^Z^
—
'.--6^^^^<_-' .f--^^^^-^ ^^^--^^^^ -^^^^«-:2-- S^^C-^M^
^y^^^^f^^t^^ ^^z-tA-iS'-t^.^^'^ ^-^-^,^^f^ ,--^z^i-^;;^!^^:^^-i^^ ^^:^^^L^ ^--t^:^

33.



3 s-



^7

3^

I^^^^ ^2^^
II.

A9^ /6~~:



/ ^^^Ci^ /I
,

•I
^3.
/N/T/AL
1 f^AV/O 1^^^^ MAX//^aM
/j/rOP /N /=^f?^^^U/?£ Of" —
(GAUea) baso/i'ne Air-. /'ORCOMGU5TI0NSECONDS
{GAl
Q"
-
yo%
C o r\/ c) s —
OLD
— t._
OLD OLD OLD Ffi>ESH OL O.
• / 7 X SO ,ox ,0 f
3o / 7 X ,6 r
S-o / 7 X ,0 r
/ X .so
3o / r .09 X 3/D <0<SL ,so
_
/ r X 39O
_
SO / r SCO 30S .0/ ./o .S3
/ 9 33^ /7S .ox J /
SO / 9 3Go .03 .J / ,L3
So / /o .oy 33c> ^96 / ^0
/
.6y 390 3/0 ,o;l J
1
.0 f
SO / / ,of 390 ,03 ,o^ ,/ ,// » ,6
e2 / // ,6 3 .37
So / // 3^0 ,0^ J G JO ,3^
/ // ,«^/ ,0 3 .// ,s/
6 / // oy ,of
\



RLA TE: /.
1

PLA TE 2.
EX RLA NA T I O N.
A - EXPLOSION CYLINDER.
B~6AS ENGINE INDICATOR
C~ STEAM GAUGE.
D- f^LUG .
E - O/L INLET
P- C A RBURETOR.
G - VyAL [/a.
H- \//^ LVE
I - OUT L ET PI PE.
K- INDUCTION COIL.
L - BA TTERY.
M- TIMING FORK.
N- COILED PIPE.
P~OIL CVLIN DEP.
R- RULLEV.
T- THERMOMETBR CUP. /
•I/ - PULLEY OF QTIRR/N PAN. I
W- WEIGHT.
ELECTRIC CIRCUIT POP L
INDUCT/ON COIL IS
SHO\A/N IN BLUE.
CIRCUIT FOR TIMING FORH
15 SHOIA/N IN REO,
THE TWO COM PLETE CIRCUITS
ARE SHOIA/N ONLY IN PLAN,

PLATE 3.
^ TO CYL/NDEf?.
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